This is an anatomic study of an alternate theory of conduction, first advanced by Kent, that conduction from atria to ventricles is by way of numerous muscular communications, rather than exclusively through the bundle of His. The entire atrioventricular rings of 22 fetal and newborn hearts, in addition to the A-V node, bundle and bundle branches in five adult hearts, were serially sectioned. No muscular communications outside the conduction system were found. Communications between the A-V node, bundle and left bundle branch with the ventricular musculature were frequently found in the fetus, and less commonly in the adult.
T HE current conception of the initiation and conduction of the impulse in the human heart is as follows: The impulse is initiated in the sinoatrial (S-A) node, is spread through the atrial musculature to the auriculoventricular (A-V) node, then through the bundle of His and its arborizations. The purpose of this investigation is to evaluate the anatomic basis of an alternate theory first presented by Kenit. ' According to this theory, conduction from the atria to the ventricles is along several muscular pathways instead of exclusively through the bundle of His.
HISTORICAL REVIEW
In 1893, Kent' showed that in the newborn rat there are muscular connections between atria and ventricles, not only in the septum, but in the right and left lateral walls of the heart. In the young rabbit, such communications are found in the right lateral wall and the medial part of the left A-V ring, in addition to the septum. Similar connections are also found in the guinea pig and hedgehog. In the monkey, however, only here and there do muscular fibers pass from atria to ventricles. At about the same time, His2 described the bundle named after him, and believed this to be the only communication between atria and ventricles. In 1913, Kent3 described, in the human heart, a communication between the right atrium and ventricle, in the lateral From Communications outside the "conduction system" were, however, described by Retzer,'3 Todd,'4 and Glomset and Glomset. '5 No one, however, has confirmed the finding of a specific node in the right lateral wall, or neuromuscular spindles of the type described by Kent. In addition, other communications between atria and ventricles within the conduction system have been described. Thus, Curranl6 described a connection between the A-V node and the septum in mammals, including man. This was denied by Blair and Davies, who found no direct connections between the A-V node and bundle and septum. 
MATERIAL AND METHODS
Serial sections were cut throughout the entire A-V rings of 20 formalin-fixed fetal and newborn hearts, in addition to one 2-day-old and one 3-weekold heart. In 19 of these, the entire right and left A-V rings were divided into six blocks, and in three, these orifices were kept in one single block. Serial sections were cut at 10-12 microns. All (fig. 2) .
The observations on1 the direct communications between the A-V node, bundle and b)eginming of the bundle branches and the ventricular septuni, are embodied in the accompanying tahle 3C.
In the fetal heart, the central fibrous body is still relatively poor in collagen, although the amount increases considerably at, 6 to 7 months. In the fetal heart, the terminal portioln of the A-V node and the penetrating and l)ranching portionls of the b)undle of His send numerous, wanldering projections of nodal fibers into the central fibrous body and the pars mneimbranacea. Some of these end blindly or iejoill the bundle. Others, however, gra(l- ually fuse with the ventricular musculature ( fig. 3 .) The beginning of the left branch likewise sends fasciculi which rapidly terminate in the ventricular musculature ( fig. 4) The theory of conduction in the mammalian heart must therefore be constructed on an anatomic base consisting of the S-A node, the atria, the A-V node, bundle and bundle branches, the communications present irregularly between the A-V node, bundle and beginning of left bundle with the ventricular myocardium (Mahaim's paraspecific fibers), the ventricular myocardium, and the nerve supply to the S-A and A-V nodes and to the atria and ventricles.
The presence of accessory bundles in the atrioventricular rings connecting atria and ventricles, in any heart, very likely constitutes a pathologic finding.
CONCLUSION
The entire atrioventricular rings, in addition to the A-V node, bundle and bundle branches, in 22 fetal and newborn hearts, were examined by serial section. This was supplemented by a serial section study of the A-V node, bundle and bundle branches, in five young adult hearts.
This study reveals that there are normally no accessory communications outside the "conduction system" between the atria and ventricles. Mahaim 
